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Specification 

1. Title of the Invention 

SOLID-STATE IMAGE PICKUP DEVICE 

2 . Claims 

1. A solid-state image pickup device, comprising a 
solid-state element chip having at least an image area, a 
horizontal shift register, and a bonding pad; a base on 
which the chip is mounted; a bonding pad that is formed on 
the base; a bonding wire; and a selaling material; 

characterized in that; bonding pad rows on the chip 
are intensively arranged on one side of the opposite side of 
the horizontal shift register with respect to the image area. 

3. Detailed Description of the Invention 
(Technical Field to which the Invention Belongs) 

The present invention relates to a solid-state image 
pickup device, and particularly, the present invention 
relates to a compact solid-state image pickup device. 
(Prior Art) 

Conventionally, as shown in FIGS. 5(A) and 5(B), a 
compact solid-state image pickup device 1 to be used for an 
electronic endoscope or the like is formed with solid-state 
image pickup element chips 2 fixed on a base 3 made of 
ceramics or the like. This chips 2 form an image area 
(light receiving area) 4, an optical black 5, and a 
horizontal shift register 6 and the chips 2 are juxtaposed 
on the same side as the horizontal shift register 6 to form 
a bonding pad 7. This chip 2 is bonded on a die attach 8 
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formed on the base 3, and a space between the bonding pad 7 
and a bonding pad 9 on the chip is wire -bonded by a bonding 
wire 10 (JP-A-62-52519). At the lower side of the base 3, 
an outer lead 11 connected to the pad 9 is provided, and the 
upper surface of the chip 2 is molded into a flat surface by 
filling a sealing material 12 thereon. A reference numeral 
13 denotes a center axis of the image area 4. 

FIG. 6 is a view showing that the above conventional 
solid-state image pickup device 1 is inserted in the rear 
end of a lens frame 14 to be used for the electronic 
endoscope, and the surface of the device 1 abuts against an 
abutting face 15 of the lens frame 14. A reference numeral 
16 denotes an objective optical system. 
(Problems that the Invention is to Solve) 

According to the above -described conventional example, 
since an interval 17 between the external edge of the solid- 
state image pickup device 1 and the external edge of the 
image area 4 is made very short, when the solid-state image 
pickup device 1 is fixed as shown in FIG. 6 with the optical 
axis vertically set against the lens frame 14, at the side 
where the bonding pad 7 is not located, the area of the 
abutting face 15 of the lens frame 14 cannot be sufficiently 
secured. Therefore, it is not possible to certainly fix the 
solid-state image pickup device 1 vertical against the 
optical axis and this involves a problem such that the 
optical capability is deteriorated. In addition, if the 
area of the abutting face 15 is made larger, the solid-state 
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Image pickup device 1 has grown in size. On the other hand f 
it is conceivable that, by providing the bonding pad row at - 
the side that is vertical against the horizontal shift 
register, without making the length in a longitudinal 
direction of the solid-state image pickup device 1 longer, 
the image area 4 is moved so as to make the interval 17 
larger. In this case, the width in the horizontal direction 
of the solid-state image pickup device 1 is increased and 
when the solid-state image pickup device 1 is incorporated 
in the front end portion of the endoscope, it interferes 
with other built-in parts such as a claw channel. This 
involves a problem such that the front end diameter should 
be increased. 

The present invention has been made taking the 
foregoing problems into consideration and an object of which 
is to make a solid-state image pickup device compact and to 
provide a solid-state image pickup device capable of being 
certainly fixed to an objective optical system. 
(Means for Solving the Problems) 

The present invention is characterized in that the 
bonding pad rows on the solid-state image pickup chip are 
intensively arranged on one side of the opposite side of the 
horizontal shift register with respect to the image area. 
(Operation) 

According to the present invention, by separately 
arranging the horizontal shift register and the bonding pad 
row at the opposite sides of the image area, the interval 
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from the external edge of the solid-state Image pickup 
device to the external edge of the image area is kept 
largely and the solid-state image pickup device is certainly 
fixed to the lens frame. 
(Embodiments) 

Hereinafter, with reference to the drawings, an 
example of the present invention will be explained. FIG. 1 
is a view showing a solid-state image pickup device 
according to the present invention, FIG. 1 (A) is a front 
view, FIG. 1 (B) is a plan view, and FIG. 1 (C) is a 
sectional view taken on a line I - I. A solid-state image 
pickup device 20 has a solid-state image pickup chip 21 and 
a base 22. The solid-state image pickup chip 21 is made of 
a silicon wafer. At its center part, an image area 23 is 
formed; at the right side of the image area 23, an optical 
black 24 is formed; at the lower side of the image area 23, 
a horizontal shift register 25 is formed, and on one side at 
the upper side of the image area 23, bonding pad rows 26 are 
intensively formed. The bonding pad rows 26 and the 
horizontal shift register 25 are arranged to be separated on 
each side of the upper side and the lower side with respect 
to the image area 23. 

The base 22 is made by molding a heat-resisting resin 
by an Injection molding method. A part of the upper side of 
the base 22 is molded as a projection part 30 and a 
plurality of external leads 31 is inserted in the projection 
part 30 so as to project from the upper surface of the 
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projection part 30. The end face at the upper face side of 
the projection part 30 of the external lead 31 is polished 
and molded to be a bonding pad 32 at the base side. On a 
flat surface of such a base 22, a die attach made of a metal 
flat plate 33 and a lead part 34 is bonded. Here, in order 
to store the lead part 34 , a notch 35 is formed on the base 
22. This die attach is a ground to decide a reference 
potential of the solid-state image pickup device 20. The 
chip 21 is die-bonded on the flat plate 33 of the die attach 
so that the bonding pad rows 26 are opposed to the bonding 
pads 32 at the base side. Further, the spaces between the 
bonding pad rows 26 and the bonding pads 32 are wire -bonded 
by a bonding wire 36. On the upper face side of the chip 21, 
a cover glass 37 and a sealing material 38 made of a 
transparent member are formed. Here, the sealing material 
38 is enclosed surrounding the periphery of the chip 21 and 
the bonding wire 36 and it is enclosed till the Inside of 
the notch 35 of the base 22. The sealing material 38 molds 
the outline of the device 20 and a chamfer part 39 is 
provided at the opposite angles of the side at the bonding 
pad side. In the meantime, with respect to the base and the 
external lead, a multilayer ceramic substrate may be 
available, and the cover glass 37 is not always required. A 
reference numeral 40 denotes a center axis of the image area 
23. 

PIG. 2 shows a state such that the solid-state image 
pickup device 20 is fixed to the lens frame 41. In the lens 
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frame 41, an attaching part that is slightly larger than the 
solid-state image pickup device 20 is formed at the rear end 
side thereof, and the objective optical system 16 is 
inserted and fixed at its front side. In addition, a 
reference numeral 42 denotes a rectangular opening that is 
formed on the lens frame 41, which is opened in a size that 
does not cut across the light entering the image area 23 in 
an approximately rectangular form. 

In this embodiment, since the solid-state image pickup 
device is configured as described above, an interval 46 
between an image area external edge 43 and a solid-state 
image pickup device 44 can be sufficiently secured. 
Therefore, even if the lens frame 41 is formed within a 
range not cutting across rays of light entering the image 
area 23, it is possible to sufficiently secure the area of 
the abutting face 46 between the lens frame 41 and the 
surface of the solid-state image pickup device 20, so that 
the solid-state image pickup device 20 can be certainly 
fixed to the lens frame 41. Further, in the case of 
aligning the optical axis of the objective optical system 16 
with the center axis 40 of the image area 23, since the lens 
frame 41 has the attaching part that is slightly larger for 
the solid-state image pickup device 20, even if a clearance 
47 for adjusting the optical axis is provided, the lens 
frame 41 has the sufficient abutting face 46 and the image 
picking optical system with a high degree of accuracy can be 
secured. 
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FIG. 3 and FIG. 4 show endoscopes, in which the solid- 
state image pickup device 20 is incorporated therein. FIG. 

3 is a sectional view of the front end of the endoscope, and 
FIG. 4 is a view showing the front end of the endoscope from 
the front side thereof. At the front end of an endoscope 50 , 
an air supply and water supply nozzle 52 is provided with 
its opening directed toward a lower DOWN direction at the 
upper side in an UP direction represented by an arrow in FIG. 

4 on a main body 51 of a front end structural part and the 
lens frame 41 to which the solid-state image pickup device 
20 is attached is fixed to the lower part of the nozzle 52. 
An electric installation substrate 54 on which electronic 
components 53 are mounted is provided at the rear part of 
the solid-state image pickup device 20 and the external 
leads 31 are connected to the electric installation 
substrate 54. Further, a cable 55 is connected to the 
electric installation substrate 54 and an electric 
installation part cover member 56 having a shield function 
is covered around the electric installation substrate 54. 
In addition, on the main body 51 of a front end structural 
part, a light guide (not illustrated), a lighting lens 57, 
and a tube 59 forming a claw channel 58 are provided. 

In the above -described structure of the front end of 
the endoscope 50, since the nozzle 52 is located above the 
objective optical system 16 in the UP direction of the 
endoscope, when cleaning or drying the lens surface, the 
injected water or the supplied air comes out from the upper 

- 7 - 



side, so that it is possible to carry out favorable cleaning 
or favorable drying in relation to a gravity- In the case 
of such a constitutional arrangement, the center axis of the 
objective optical system in which the conventional solid- 
state image pickup device 20 shown in FIG, 5 is located at a 
position of 0' and it is too near the nozzle 52, so that the 
injected water or the supplied air meets the lens surface 
before it sufficiently prevails. Therefore, the sufficient 
cleaning or drying of the entire lens surface cannot be 
carried out. If the nozzle 52 is separated from the center 
axis 0' in order to sufficiently clean or dry the lens 
surface, the front end diameter is increased. However, in 
the solid-state image pickup device 20 according to the 
present invention (FIG. 1), the center axis of the objective 
optical system is located at a position of 0 and the solid- 
state image pickup device 20 can be separated from the 
nozzle 52. Therefore, the lens surface is arranged at a 
position where a divergence angle of the injected water or 
the supplied air from the nozzle 52 can be secured without 
making the front end diameter larger, and this makes it 
possible to improve a cleaning capability and a drying 
capability. 

Further, since the bonding pad rows 26 are not 
provided on one side that is vertical to the horizontal 
shift register i the width of the horizontal direction of the 
solid-state image pickup device can be made smaller, the 
interference with the claw channel 58 can be. suppressed, and 
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the front end diameter can be made narrower. In addition, 
since the chamfer part 39 is provided at the bonding pad 
side of the solid-state image pickup device 20, the 
interference with the external member of the endoscope can 
be made the minimum and the front end diameter can be made 
narrower . 

(Advantage of the Invention) 

According to the present invention, since the bonding 
pad rows on the solid-state image pickup element are 
provided at the opposite side of the horizontal shift 
register with respect to the image area, the solid-state 
imagfe pickup device can be made compact and the solid-state 
image pickup device can be certainly fixed to the objective 
optical system. 

4. Brief Description of the Drawings 

FIG. 1 is a view showing an embodiment of a solid- 
state image pickup device according to the present invention, 
FIG. 1 (A) is a front view, FIG. 1 (B) is a plan view, and 
FIG. 1 (C) is a sectional view taken on a line I - I. 

FIG. 2 shows a state such that the solid-state image 
pickup device according to the present invention is fixed to 
the lens frame. 

FIG. 3 is a sectional view of a front end of an 
endoscope using the solid-state image pickup device 
according to the present invention. 

FIG. 4 is a view showing the front end of the 
endoscope from the front side thereof. 
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FIG, 5 is a front view of a solid-state image pickup 
device of a conventional example, FIG, 5(A) is a front view, 
and FIG. 5 (B) is a sectional view. 

FIG. 6 is a view showing a state such that the solid- 
state image pickup device of the conventional example is 
fixed to a lens frame. 
20: solid-state image pickup device 
21: solid-state image pickup element chip 
22: base 
23: image area 

25: horizontal shift register 
26: bonding pad row 
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FIG. 4 

UP DIRECTION 
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